Young or forming high-mass stars that are nearby and not within a cluster environment have the potential to provide fundamental insights into star formation. In this paper we report such a candidate (G352.630-1.067), for which we have measured the distance through very long baseline interferometry parallax observations of the associated 6.7 GHz class II methanol maser. We determine the distance to the source to be -+ 0.69 0.08 0.10 kpc, which makes it the second nearest highmass star formation region (HMSFR) known, with only the Orion Nebula being closer. This may place this source, not within a Galactic spiral arm, but in the region between the Local and Sagittarius arms, indicating that molecular clouds in interarm regions may also generate high-mass stars. Kinematic association between this source and the Sagittarius Arm suggests that it may be located in a spur extending outward from this arm. Comparison with the known, nearby HMSFRs (distances less than 1 kpc), reveal that G352.630-1.067 is in a more isolated environment than others, hence providing an excellent candidate for investigations of the processes that form individual high-mass stars. We find a good spatial correlation between the 6.7 GHz methanol maser and high angular resolution images of the infrared outflow, suggesting that the class II methanol masers are closely associated with a jet/outflow in this source.
Introduction
The feedback processes from high-mass stars (M>8 M e ) have an important impact on their local environment, through outflows, stellar winds, and ionizing radiation. This impact extends over distances that are comparable to the typical dimensions of a star formation cluster (Kennicutt 2005) . Despite high-mass stars playing an important role in galactic evolution, many of the details relating to their formation remain poorly understood. The largest impediment to improving our understanding of high-mass star formation is that the regions where they form are significantly more distant, compared to low-mass stars. The closest regions of isolated low-mass star formation are at distances of around 100pc (e.g., Taurus 140 pc; Loinard et al. 2005) , while the closest known high-mass star formation region is the Orion Nebula, more than four times further away (∼400 pc; see Menten et al. 2007 and Kounkel et al. 2017 ). On overall Galactic scales, the closest typical regions where high-mass stars form are at distances of around 2kpc. A key and striking astronomical question is whether the Orion Nebula is truly the closest region where high-mass stars are currently forming, or whether there are closer regions. In addition, high-mass stars form almost exclusively in clusters, making it hard to distinguish between the properties of the cluster and those of individual members, even for nearby sources, such as the Orion Nebula.
The dynamical processes in high-mass star-forming regions are more complex than those in regions where only low-mass stars are forming. To explain how high-mass stars achieve their final masses, a number of scenarios have been proposed, such as monolithic collapse (analogous to isolated low-mass star formation; Yorke & Sonnhalter 2002; McKee & Tan 2003) , and competitive accretion in a proto-cluster environment (Bonnell et al. 2001 (Bonnell et al. , 2004 Bonnell & Bate 2006) . Both scenarios suggest that accretion is the primary mechanism through which high-mass stars form. Hence the role and physics of accretion are central to understand how high-mass stars form, yet in the cluster environment it remains poorly understood. This is mainly because we do not yet have the resolving power to trace the detailed accretion features directly for each of the scenarios, due to the large distances to high-mass star formation regions.
The factors described above demonstrate that searching for nearby and relatively simple (small cluster or isolated) highmass star-forming regions is especially important in furthering our understanding of the critical processes in high-mass star formation. Within such regions it is possible to investigate in greater detail the physical and kinematic structures associated with a single high-mass young stellar object. In this paper, we identify a relatively simple high-mass star-forming region (G352.630-1.067) located at a distance of only 0.69 kpc. The distance has been determined using parallax measurements of the associated 6.7 GHz class II methanol maser with the Very Long Baseline Array (VLBA). This region provides an excellent candidate for investigating the detailed physical and kinematic processes during the formation of high-mass stars.
4.5 μm band (Chen et al. 2013a ). The strong and extended emission at 4.5 μm is thought to be produced by shock-excited H 2 and CO molecules when protostellar outflows interact with the ambient ISM (Cyganowski et al. 2008) . These regions are commonly referred to as extended-green objects (EGOs) due to the 4.5 μm band often being assigned to the green channel in three-color images made using Spitzer IRAC data. The 2MASS near-infrared image also shows corresponding extended emission in the 2 μm Ks-band which is attributed to emission from shock-excited H 2 . Figure 1 shows Spitzer IRAC and 2MASS JHK three-color composite images for G352.630-1.067. From this figure, it can be seen that this source shows very extended emission in the 4.5 and 2 μm bands with a total angular extent greater than 1′ along the northeast to southwest direction. The central bright object at 8 μm has an associated 6.7 GHz class II methanol maser and as these are known to be exclusively tracers of the early stages of high-mass star formation (Xu et al. 2008; Breen et al. 2013) , this indicates that it is a high-mass young stellar object (YSO). Furthermore, the location of the infrared point source at the center of the extended 4.5 and 2 μm emission suggests that it is likely the driving source of the outflow. 95.1 GHz class I methanol maser emission has also been detected toward G352.630-1.067 (Chen et al. 2013a ). The population inversion for class I methanol masers is due to collisions (e.g., Leurini et al. 2016) . They are typically observed in regions where there are weak shocks in cool molecular gas, such as due to the expansion of H II regions, or at the interface between outflows and molecular gas (e.g., Voronkov et al. 2014) . The detection of a class I methanol maser is consistent with the presence of a molecular outflow in G352.630-1.067 because this source is a young high-mass YSO (see below) and is not associated with a H II region. Previous investigations have shown that more than 50% of EGOs are associated with class II and/or class I methanol masers (e.g., Cyganowski et al. 2009; Chen et al. 2011 Chen et al. , 2013a . This supports the general consensus that EGOs correspond to MYSOs at a very early evolutionary stage, with ongoing outflow activity.
Thermal molecular line emission from a number of species have been detected in this source (Chen et al. 2013b) . Single dish observations of a number of dense gas tracers (including HNC, CS, 13 CS, and C 34 S) show that the systemic velocity V LSR of G352.630-1.067 is −0.2±2.0 km s −1 . This velocity is the mean of the peak velocities of the molecular lines and the quoted uncertainty is the typical FWHM. With this systemic V LSR , the near kinematic distance of this source is estimated to be ∼750 pc, using the new flat Galactic rotation model of Reid et al. (2014) . The high galactic latitude of this source (for a 6.7 GHz methanol maser; Green et al. 2017 ) and the extended infrared outflow structures also suggest that this source is likely to be relatively close, because the typical angular size of EGO sources in Spitzer images is only about 10″. However, the estimated kinematic distance of this source may not be very accurate, due to its proximity to galactic longitude l=0°, where the line-of-sight velocity of all sources is predicted to be small in a circular rotation model. This paper reports an accurate distance measurement to this source obtained from annual parallax measurements of the 6.7 GHz class II methanol maser toward this source. Figure 2 presents the methanol spectra of both the 6.7 and 12.2 GHz class II transitions recently detected with the Shanghai Tianma 65 m radio telescope (X. Chen et al. 2018, in preparation) . The rms noises (1σ rms ) of the Tianma Figure 1 . Three-color infrared images of G352.630-1.067. The left panel shows the three-color Spitzer IRAC image composite with 8.0 μm in red, 4.5 μm in green, and 3.6 μm in blue. The right panel shows the three-color 2MASS image composite with Ks-, H-, and J-bands in red, green, and blue, respectively. The position of the 6.7 GHz class II methanol maser (known to subarcsecond accuracy) is marked by "×" in the two panels. The spatial linear scale of 0.2 pc (at a distance of 0.69 kpc; see the text) is given by the horizon line in the bottom of each panel. Figure 2 . Spectra of the 6.7 and 12.2 GHz methanol transitions toward G352.630-1.067 detected by Shanghai Tianma 65 m radio telescope. The dashed line denotes the systemic velocity. To clearly show weaker spectral components we have scaled flux density by a factor of 30 times for the whole 12.2 GHz spectrum and for the redshifted part of the 6.7 GHz emission (associated with G352.624-1.077).
observations are 0.05 Jy and 0.025 Jy (at a spectral resolution of 0.15 km s −1 ) for the 6.7 GHz and 12.2 GHz methanol transitions, respectively. The 6.7 GHz methanol maser emission shows a double-peak profile, with emission at velocities less than −2 km s −1 much stronger than that at positive velocities. The methanol multibeam (MMB) survey observations toward this region ) detect two regions of 6.7 GHz methanol maser emission with an offset of 42″ between them. The maser emission at velocities less than −2 km s −1 is from G352.630-1.067 and is associated with the bright IR source at the center of Figure 1 , while the emission at positive velocities is from the offset source G352.624-1.077, located near the southern edge of Figure 1 . There is no 6.7 GHz methanol maser emission at the systemic velocity of the source, but there is absorption in the 12.2 GHz methanol transition, which shows a maximum at the systemic velocity. From the single dish Tianma observations we cannot determine the distribution, or the location of the strongest absorption for the 12.2 GHz methanol transition. Hence we are unable to determine whether it is associated with the 6.7 GHz class II and/or the 95 GHz class I methanol masers. However, the presence of absorption shows the presence of a radio continuum source (or sources) behind the foreground methanol molecular gas. Since the 6.7 GHz masers are all blueshifted with respect to the systemic velocity, this suggests that the maser is located in gas which is outflowing toward the observer. Breen et al. (2012) searched for 12.2 GHz methanol maser emission toward this source and also did not detect any emission in their observations in 2008 June and December with 5σ upper limits of 0.75 and 0.80Jy respectively. Breen et al. (2010) proposed a maser-based evolutionary timeline, which suggested that the 6.7 GHz methanol maser luminosity increases with age and that the 12.2 GHz methanol masers are associated with older, more evolved 6.7 GHz maser sites. The absence of 12.2 GHz methanol maser emission associated with G352.630-1.067 suggests that it is a relatively young highmass YSO.
3. Parallax Observations toward G352.630-1.067
To accurately determine the distance to G352.630-1.067, we can utilize the astrometric measurement of the trigonometric parallax through the technique of very long baseline interferometry (VLBI) phase referencing. This technique has been successfully applied to measure trigonometric parallaxes of Galactic 22 GHz water and 12.2 GHz methanol maser sources in the Bar and Spiral Structure Legacy (BeSSeL) Survey using the VLBA (see Reid et al. 2009 ). In addition to the 22 GHz water masers and 12.2 GHz methanol masers, the 6.7 GHz methanol masers have been successfully used in parallax measurements of massive star-forming regions (e.g., Rygl et al. 2010; Krishnan et al. 2015 Krishnan et al. , 2017 Xu et al. 2016) . Adopting a similar technique, we have used the VLBA (program BC219) to conduct six epochs of phase-referencing observations of the 6.7 GHz methanol masers in G352.630-1.067 over the period from 2015 March to 2018 April. For each epoch the observations consisted of a single 4.5 hr block. The observations were undertaken near the peaks of the sinusoidal trigonometric parallax curve in the east-west direction. The specific observing dates are given in Table 1 . The phase center for the maser source was α=17:31:13.91, β=−35:44:08.7 (J2000), which was obtained from the MMB project .
Using the phase-referencing technique, the observations were performed with a switching time of 55 s alternating between the maser target (typically achieving 30 s of on-source data) and two nearby (∼2°) compact radio quasars J1736-3400 and J1733-3722, which were used as background sources. Table 2 lists the positions of the maser target and background sources. One major difficulty with the observations was that the sources are at a very southerly decl. for the VLBA and because of this it was only possible to observe the target source for about 3 hr each session, as that is the duration for which it is accessible by 5-7 VLBA antennas at elevations of >15°. For each epoch the average on-source time for the maser target was about 1.5 hr.
The data were recorded with four adjacent bands of 16 MHz bandwidth, in each dual circular polarization with 2-bit sampling. The data were correlated with the VLBA correlator in Socorro, NM, using two passes: (1) all observed sources were correlated in continuum mode with 32 channels for each 16 MHz band; (2) only the frequency band containing a maser signal (a single 16 MHz bandwidth) was correlated with 2048 spectral channels, resulting in a channel separation of 7.8 kHz or 0.41 km s −1 at 6.7 GHz. The data were reduced using the Astronomical Image Processing System, following the standard data reduction pathway for astrometric, phase-referencing mode observations of masers described in Reid et al. (2009) . As the maser emission is stronger than the two background quasars, we used the maser source as the phase reference Note. f is the angular separation between the maser and the calibrator. The maser absolute position, the peak brightness, the size and P.A. of the naturally weighted (NW) beam are listed for the first epoch for each source. The P.A. of the beam is defined as east of north.
calibrator during the phase-referencing procedure. The maser spot at V LSR =−3.4 km s −1 was selected as the phase reference because it was considerably stronger and was detected on all baselines across all epochs. Images of the background calibrator were formed using only data from the IF containing maser. This is because when data from other IFs were included in the background calibrator images the parallax fitting error increased. (see Section 4.1). The positions of the maser source and background calibrators extracted from the image data are listed in Table 2 .
We performed geodetic-like observations using ∼15 ICRF quasars whose positions are known to better than 1 mas. These quasars were observed with a bandwidth synthesis frequency setup, for a duration of 30 minutes. These data were taken in left circular polarization with four 16 MHz bands that spanned 480 MHz, a frequency range from 4.412 to 4.892 GHz and from 6.876 to 7.356 GHz within C band. These bands were configured with frequencies offset by 0, 80, 320, and 480 MHz. One of these blocks was placed at the beginning and end of each of the six epochs. This allows us to estimate the residual tropospheric zenith delay with an uncertainty <1 cm (Reid et al. 2009 ). In addition, another important contribution to the residual delay is from the ionosphere. Although we can remove the estimated ionospheric delay determined from global models based on GPS total electron content observations (Walker & Chatterjee 1999) ; unfortunately, there still remains a residual ionospheric zenith delay at the level of a few centimeters at 6.7 GHz. This residual ionospheric delay limits parallax accuracy to ∼0.1 mas (see Reid et al. 2017 ) and we give a detailed discussion as to how this uncertainty affects our parallax results in Section 5.1.
Results

Parallax Measurements
The parallaxes and proper motions were determined from the changes in position of the maser spots relative to the background sources. The parallax sinusoid in both R.A. and decl. coordinates, were fitted for the parallax and a linear proper motion in each coordinate. The formal position errors determined from the images do not include systematic errors, which typically dominate over thermal noise. The systematic errors are mainly due to the residual ionospheric zenith delay, but in some cases are due to maser variation and source structure. This results in high reduced χ 2 values for the fits. Therefore error floors were added in quadrature to the position uncertainties in the fits. Different error floors were used for R.A. and decl. data and were adjusted until reduced χ 2 values close to unity were obtained for both coordinates.
During the fitting, we first carried out parallax and proper motion fits for each of the maser spots detected at more than five epochs relative to each of the two background sources. Although we detected six maser spots persisting over at least five epochs, only three maser spots, those at V LSR of −3.4, −4.1, and −5.5 km s −1 can be used for phase referencing in the final fitting. This is mainly because some maser spots are weak and possibly blended in position and frequency. In addition, we found that the positions determined for the background source J1733-3722 for the second epoch are significantly offset from the parallax sinusoid that is clearly present in the other data. If we add the second epoch data of J1733-3722 to the fits, the parallax using the phase reference channel data (V LSR of −3.4 km s −1 ) from J1733-3722 is 0.302±0.497 mas (i.e., the uncertainty significantly exceeds the amplitude of the parallax). This result is quite different from that which we obtain when we exclude the second epoch data for J1733-3722 (1.547 ± 0.371 mas; see Table 1 ). We have not been able to determine the reason for the discrepant position of J1733-3722 in the second epoch, but speculate that it may be because the observations for this calibrator were at a very low elevation, causing larger than normal errors due to residual uncertainty in the atmospheric delay calibration. However, as it is clearly aberrant, exclusion of the second epoch data for J1733-3722 from the fitting seems reasonable. Therefore, in the overall fits we have discarded the data for this calibrator source in the second epoch.
The fitting results for each maser spot relative to each of the two background sources are summarized in Table 3 . The righthand panel in Figure 3 shows that the fit results for each of the single maser spots and epochs are in very good agreement. A second series of fits were produced independently for each of the two background sources, which assumes the same parallax, but allows different proper motions for the three maser spots. The results of these fits are also given in Table 3 and they are consistent with each other within the error bars. Finally, we produced a fit that combines all the data from the three maser spots for the two background sources. The results of the parallax and proper motion fits are displayed in Figure 3 , and the final results are listed in Table 4 . The parallax of G352.630-1.067 from the final fit utilizing all the data simultaneously is measured to be 1.44±0.18 mas, corresponding to a distance of -+ 0.69 0.08 0.10 kpc. The adopted uncertainty for the parallax is the error of the combined fit multiplied by N , where N=3 is the number of maser spots used in the fit. This astrometric distance is consistent with the near kinematic distance of this source (∼750 pc) using the new flat Galactic rotation model of Reid et al. (2014) .
From the fitting results, we found that the proper motions of the three maser spots are quite different. The difference between the maser spots with V LSR of −3.4 and −5.5 km s −1 is about −1 mas yr −1 for both the east-west and north-south directions. This difference reflects the internal motions of the maser spots relative to the systemic motion of the system. We use the mean of the proper motions of the three maser spots We also made an attempt to analyze the methanol data at positive velocities associated with G352.624-1.077. We achieved a detection of a methanol spot with V LSR of 6.7 km s −1 at the position of α=17:31:15.3166, β= −35:44:47.597 (J2000) from our observations. But we cannot determine the distance to this maser source because, with no maser components stronger than 1Jy, its emission is too weak for parallax measurements with the current data.
Relative Proper Motions of Methanol Maser Features
Usually, the high angular and velocity resolution of VLBI observations, partly resolves individual masing clouds. A maser "feature" is constructed by combining the spatially overlapping emission observed across contiguous spectral channels. A maser feature can reflect the kinematics of a maser cloud more accurately. We have used the methods described in Li et al. (2012) and Sanna et al. (2010a Sanna et al. ( , 2010b to identify individual maser features, derive their parameters (e.g., position and flux density), and measure their relative proper motions. In total, 18 maser features are identified across the six epochs of observation. Information on these maser features (including velocities, positions, and flux densities) are listed in Table 5 and denoted with numbers 1-18. The spatial distributions of the maser features is presented in Figure 4 . Their positions are obtained from the first epoch of their appearance. All these detected maser features come from G352.630-1.067 and are blueshifted with regard to the systemic velocity (−0.2 km s −1 ) of the source. Note. a The maser feature contains the maser spots used in the fitting for the parallax and proper motions.
There are eight maser features that are detected in more than three epochs (denoted with numbers 1-8 in Table 5 ). We have analyzed the proper motions for these eight maser features, adopting the methods in Li et al. (2012) and Xu et al. (2013) , we calculate the proper motions relative to the common motion center of these features. The common center of these features is listed in Table 5 as feature number 0 and shown in Figure 4 . The typical velocity of these features is less than 3 km s −1 . Almost all maser features for which we have proper motion estimates show velocity vectors that are aligned approximately along the direction of elongation of the maser distribution. The relative proper motions are in opposite directions for the masers near the center of the distribution compared to those in the lower right corner of Figure 4 . This reflects the difference in the interior motions between the two groups of maser features.
Discussions
Uncertainties in Parallax Measurements
The approach used in the fitting of the parallax gives an estimate of the distance with an accuracy of 0.18 mas (12.5% of the distance) for G352.630-1.067 (see Section 4.1). This astrometric uncertainty is consistent with the expected value without corrections for the residual dispersive ionospheric delays at the 6.7 GHz, as described in Section 3. Reid et al. (2017) suggested that the uncompensated ionospheric delays result in systematic errors in the measured relative-position shifts between maser and quasar, affecting the parallax and proper motion estimates. Based on their observing data, they found that separate parallax measurements for a maser based on different quasars typically showed a "parallax gradient" on the sky. They developed analysis methods to deal with the problem of position gradients across different background sources. Significant improvements in parallax accuracy (to a level of 0.03 mas) for 6.7 GHz methanol maser data were achieved with the new methods (see Reid et al. 2017 ). Such accuracy is far better than that obtained in our analysis.
To investigate whether our measurement accuracy could be improved through implementation of the Reid et al. (2017) techniques, we used their methods to reanalyze our data. Because there were only two background sources observed, Method-2 described in Reid et al. (2017) was used for the analysis, as this approach only requires two quasars to work. However, we cannot obtain a reasonable fit for the parallax and proper motions with this approach. Our analysis shows a larger error (more than 50%) for the parallax when we try to use Method-2 from Reid et al. (2017) with our data, so we have not used it in further analysis. One possible reason for being unable to obtain an adequate fit through this approach is that the VLBA antennas were working at low elevations (15°-20°) during the observations, and the Reid et al. (2017) techniques may not work well for sources at lower elevations. Honma et al. (2008) have noticed that the dependence of astrometric accuracy with elevation shows a sec Z×tan Z dependence because of the greater effect of the residual atmospheric delay errors, where Z is the source zenith angle.
Galactic Location
Based on the parallax measurements, the source G352.630-1.067 is located between the Local and Sagittarius spiral arms. Figure 5 shows the location of this source in the Milky Way. However, it should be noted that the only data point samples the minimum in the R.A. parallax sinusoid (see Figure 3) . This may result in a larger uncertainty in the parallax measurement. For a 3σ deviation in the parallax measurement (1.44 ± 0.18 mas; see Table 4 ), the parallax would be ∼0.9 mas (1.1 kpc distance). At this distance it would not be unreasonable to associated the source with the Sagittarius spiral arm. Assuming a lifetime of less than 10 5 yr for sources associated with 6.7 GHz methanol masers (see Breen et al. 2010) , the source G352.630-1.067 can have only moved a few parsecs from its natal cloud, as it has a peculiar motion of <20 km s −1 (the calculations of peculiar motions are discussed below). Therefore, this source must still be close to its birthplace, which is well away from the two nearby spiral arms. This also suggests that some high-mass stars form in molecular clouds in the regions between the major arms.
The phenomenon of high-mass stars forming in regions between the major spiral arms has been reported in previous work. For example, Xu et al. (2018a Xu et al. ( , 2018b found that there are a number of O-type stars identified from the Gaia DR2 data set that are located between the Local and Sagittarius arms. The locations of five high-mass star-forming regions associated with 6.7 GHz methanol or 22 GHz water masers in a spur, emanating from the Sagittarius Arm near l≈50°and bridging toward the Local Arm, has been inferred from parallax measurements of their masers (see Xu et al. 2016 ). This further confirms that there is significant high-mass star formation activity in molecular clouds in the regions between nearby arms.
Peculiar Motions
The combination of the parallax and proper motion measurements (see Section 4.1), along with the systemic lineof-sight velocity, can be used to determine the threedimensional (3D) peculiar motions relative to circular motion around the Galactic center. The systemic V LSR of G352.630-1.067 is about −0.2±2.0 km s −1 , estimated from the mean of the peak velocities traced by many thermal dense gas tracers (see Section 2). The method for calculating the systemic V LSR here is different from that adopted in previous analyses that considered velocities (or kinematic modeled velocities) of the masers (e.g., Xu et al. 2013; Zhang et al. 2013; Wu et al. 2014 ). However, this estimate is reasonable, because unlike H 2 O and CH 3 OH masers, which have additional motions with respect to the central stars, thermal dense gas tracers are physically and kinematically tied to the central star. For G352.630-1.067 the 6.7 GHz methanol maser components are detected only at blueshifted velocities, thus they do not provide a reliable estimate of the systemic velocity of the source.
The peculiar motion components (U s , V s , W s ) of a given source can be obtained by subtracting the effects of Galactic rotation at the location of the source from the measured space motions. The three motion components U s , V s , W s are defined to be the motion toward the Galactic center, in the direction of Galactic rotation, and toward the north Galactic pole, respectively. To estimate the circular rotation components at a given location in the Galaxy, we assume a flat Galactic rotation curve, with Galactic constants R 0 =8.31±0.16 kpc, Θ 0 =241±8 km s −1 and solar motion values of, U e = 10.5±1.7 km s −1 , V e =14.4±6.8 km s
, and W e = 8.9±0.9 km s −1 (the "Univ" model in Reid et al. 2014 ). The estimated peculiar motions for G352.630-1.067 determined using this approach are listed in Table 6 .
The peculiar motion measurements indicate that the G352.630-1.067 region is moving toward the Galactic center and rotating more quickly (by 10.7 km s −1 ) than for circular Galactic orbits at this radius. The peculiar motions for more than 100 sources in the Galactic arms have been determined from parallax measurements (e.g., Xu et al. 2013; Zhang et al. 2013; Choi et al. 2014; Sato et al. 2014; Wu et al. 2014) . To investigate possible kinematic associations with arms, we compare the peculiar motion of G352.630-1.067 with those of sources in the two nearby arms (Local and Sagittarius). Note that the peculiar motion component, V s is critically related to the adopted V e value. For comparison, we have recalculated the peculiar motions of sources in the two arms using the same Galactic constants and solar motion values as those used in this paper for the G352.630-1.067 peculiar motion. We find that the averages of motion in the direction of Galactic rotationV s are −3.1±0.7 km s −1 and 6.2±1.4 km s −1 for Local arm sources (Xu et al. 2013) and Sagittarius arm sources , respectively. The peculiar motions of these sources are shown in Figure 5 . Comparing these motions, we find that G352.630-1.067 has a similar motion in the direction of Galactic rotation to the sources in the Sagittarius arm. For sources in the longitude range close to the Galactic center all of the Sagittarius Arm sources show positive V s values. In contrast, the peculiar motion of G352.630-1.067 is in the opposite direction to that of the sources in the Local Arm. This suggests that G352.630-1.067 may have a kinematic association with the Sagittarius Arm and hence that it is located in a spur extending outward from the Sagittarius Arm into the interarm space.
Spurs are often observed in external galaxies (Elmegreen 1980; Scoville et al. 2001; La Vigne et al. 2006) and are believed to have comparable lifetimes to spiral arms. In the Milky Way, a significant spur structure branching between the local and Sagittarius spiral arms has been identified from a combination of parallax measurements of masers (see Xu et al. 2016) . This spur has a length of >2 kpc, and emanates from the Sagittarius Arm at around Galactic Longitude 50°<l<70°. The pitch angle of this spur is 18°.3 (see Figure 2 in Xu et al. 2016) . Our current work suggests that, another spur may be present, traced by the regions extending from the Sagittarius Arm (based on the kinematic association between the source G352.630-1.067 and the Sagittarius Arm), close to the direction of Galactic center. We cannot at present determine any details of this spur (such as pitch angle or length) due to the association of only one high-mass star formation region (HMSFR) found to date. The U s motion component of G352.630-1.067 (∼5 km s −1 ) shows that it is moving toward the Sagittarius Arm. This is very similar to those sources in the spur in the region from 50°<l<70°(see Figure 5 ), all of which show motion toward the Sagittarius Arm. This similarity seems to support our potential newly identified spur extended from the Sagittarius Arm near the direction of the Galactic center. The Gaia DR2 data set shows five O-type stars in the longitude range −40°<l<30°that are close to the G352.630-1.067 region and have proper motion measurements (represented by red circles in Figure 5 ). The peculiar motions of these O-stars have a similar direction to the G352.630-1.067 maser region, so both the O-stars and the specific HMSFR we are studying here may be linked with a spur structure (see Figure 5 ). However, much more observational evidence of HMSFRs or OB-type stars in this region are required to determine if this is the case.
Comparison with Other Nearby HMSFRs
Besides the Orion cloud, there are four well-known HMSFRs that have been determined to be at distances of less than 1 kpc (G108.18+05.51/L1206; G109.87+02.11/Cep A; L1287 and G213.70-12.60/Mon R2). Parallax measurements place all of these sources in the Local Arm (Rygl et al. 2010; Xu et al. 2016 ). All of these regions have associated 6.7 GHz methanol masers and to investigate the differences between our target and those sources, we have compared the infrared images from the WISE and 2MASS surveys. Figure 6 shows the infrared images of the four well-known HMSFRs, which can be compared with the infrared images of G352.630-1.067 (Figure 1) . It is clear that these other four sources represent more complicated cluster environments. Figure 6 shows that each of these four HMSFRs exhibits outflows traced by extended emission in the WISE 4.6 μm band and the 2MASS K s band. However, unlike G352.630-1.067, Note. These motions are relative to the Galactic "Univ" model and the Solar motion from Reid et al. (2014) , as described in the text. their infrared outflows are not collimated (except for G108.18 +05.51 which shows a collimated outflow along the southeast to northwest direction traced by the extended WISE 4.6 μm emission). This may be because complicated cluster environments reduce the degree of collimation outflows compared to high-mass stars (such as G352.630-1.067), which form in molecular clouds in interarm regions. The above comparison with known HMSFRs located at distances (less than 1 kpc), shows that G352.630-1.067 is an excellent candidate for further studies of the physical and kinematic structures around an individual high-mass YSO at moderate spatial resolution (∼1″). Such observations will be very helpful in investigating high-mass star formation with little or no impact due to intra-cluster interactions. We have performed millimeter interferometric observations of dust continuum and molecular lines toward this source with the Submillimeter Array and will report the results of these observations in a subsequent paper (Paper II).
Methanol Masers Associated with Jets
Class II methanol masers are known to trace the region close to the high-mass protostar. However, the specific location and association with kinematic structures are still the topic of debate. Some class II methanol masers have been shown to exhibit line, arc, or ring-like distributions and it has been suggested that the methanol masers are associated with either jet/outflow-driven shocks (e.g., Walsh et al. 1998 ) or a rotating disk or torus (e.g., Norris et al. 1998; Phillips et al. 1998; Bartkiewicz et al. 2009 ). Measurements of the internal proper motions of methanol masers support an association with rotating disk structures in some sources (e.g., Sanna et al. 2010a Sanna et al. , 2010b Moscadelli et al. 2011; Sugiyama et al. 2014) , and outflow motion in other sources (e.g., Rygl et al. 2010; Sugiyama et al. 2011) . For G352.630-1.067, the methanol maser emission is distributed along a linear structure oriented from southwest to northeast (see Figure 4) . The large-scale infrared outflows, revealed in the Spitzer and 2MASS images (see Figure 1) , show the same position angle as the methanol maser distribution. So G352.630-1.067 appears to be an example of a class II methanol maser that is closely associated with a jet/outflow from the exciting star. Figure 4 shows that the relative proper motions of the maser features nearly align with the direction of the maser distribution. This alignment suggests that the maser features move in a material flow along the structure, rather than as part of a rotating disk or torus structure. Some maser features show contrary motion directions; however, this is likely because the proper motions have been determined with respect to the motion center, rather than the driving star. Further observational evidence for the association of the methanol maser with a jet or outflow in G352.630-1.067 is that the maser features are all blueshifted and hence located on the nearside of the source with a component of motion directed along the line of sight.
Summary
Measuring the trigonometric parallax of the 6.7 GHz methanol masers in the G352.630-1.067 region with VLBI phase referencing, we find it to be at a distance of -+ 0.69 0.08 0.10 kpc. This makes it one of the closest high-mass star formation regions and shows that it may not be within a known Galactic spiral arm, but in the region between the Local and Sagittarius arms. This measurement, combined with data for a number of O-stars detected by Gaia toward the region around this source, demonstrates that high-mass star formation activity can happen in interarm regions. This source is in a more isolated environment than other nearby HMSFRs, possibly due to the simple molecular cloud environment in interarm regions. Overall, this source is nearby and not within a complicated cluster environment, hence providing a candidate for investigating the physical and dynamical details of individual highmass star formation.
